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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION of : *3» 
Jae-yoon SIM et al. Attn: Applications Branch 3 «o 

Serial No.: [NEW] Attorney Docket No.: SEC.701 

Filed: March 31, 2000 

For: HIGH FREQUENCY EQUALIZER USING DEMULTIPLEXING TECHNIQUE 
AND RELATED SEMICONDUCTOR DEVICE 



CLAIM OF PRIORITY 

Honorable Assistant Commissioner for Patents and Trademarks, 
Washington, D.C. 20231 

Sir: 

Applicant, in the above-identified application, hereby claims the priority date 
under the International Convention of the following Korean application: 

Appln. No. 1 999-1 6006 filed May 4, 1 999 

as acknowledged in the Declaration of the subject application. 

A certified copy of said application is being submitted herewith. 

Respectfully submitted, 
JONES VOLENTINE, L.L.P. 



/ Brian C. Altmiller 



Brian C. Altmiller 
Registration No. 37,271 



JONES VOLENTINE, L.L.P. 
12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703)715-0870 



Dated: March 31, 2000 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 
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[S^AII?] 1. fief Ai- S All A1(£S)_1- 



39-3 



1999/5/31 

^^^^H]^ 7]^# ol-g-^V ^ ojl- ol-g-*}- tiV^l ^17> 7fl 

«fl «g^Sl^. C-flolE-H- A]S AJ-7] C-flolB]^ - 7] ^ 

#7l)S] OJ33 rHlo)E^ 4^H1#bJ1^s>J1 ^^El#aj^ cfl o] ^ ^ Zj-Zj-Ofl 

« HMEi 4-^-^1], ^€ ^Hr7fliq #^ HHeII- ^eii- 

##5171- ^7>SH ^"71 <^ TZ-llolE-151 ^7)7} &*}*}v]E±5. J7^3}- 
4^^1-71 ^sfl # 544. ^S-S. ^M^r^f ^7l^ m}^ 

###51°1H51 ^>g€ 4^ # ^ob}, 

^-71 Jl^S)- 4^711- ^til*Kr *>51*11 HBV^- cflolE^ ^^JE^HJE £^ 

4^1 *M ^4 ^37i^ Jl# cflolE^ *}#.§- #^1- # ol^ # 

51 6 
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7}^ cl-g-^j- ji-t^ ^-^71 ^ oil- oj-g-tb ^KE*fl ^]{High 
frequency equalizer using demultiplexing technique, and semiconductor device 
using the same} 

£ 6^ 5L 3°fl 51*1*1 ^ 7fl^* ol-g-^j- a. «^ofl rcf^ 

-*f-£-<^ ^-e^ojcf. 

^3" EfojTJJ^olcf. 
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IE ll£ £ 6^ ^ofl tcj-g. ^#^f7] 5L2)^ 

£ 12^ 0.35um CMOS -#-§- ^ ^^^l^l- °l-8-*H ^ofl n}^. 
*)1 ^3]*H S. llofl 5]s.iEoll trfe}- S-^^^tl: ^^H*}. 

^£^1 #*M1 ^] ^^El#efl^ i7 ]^ o. 

A ^ o]§ o]-g-«]- a> £ ^ ^]ofl ^olcf. 

^7l^ ^^(SDRAM)-^o] 7fl^-5)^cf. 5E^ h>£^1 ^|^-^^o] «v 

t}t=t *VE*ll tiV£^l #*l*h <^t-U ^e]^l^>^ tiHEi 

4^ V] & 4 ^ el A>C] o] Jl^O] E-] 31] °1 ^* ^ sfo] 

SSTLCStub Series-terminated Transceiver Logic) y o v ^^l JEDEC Sir 0 l 
^1 £4. ^7l SSTL ^A 1 ^- ^sfl^l LVTTLCLow Voltage TTL) ^* ^r-§-^" 3 
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-f°fl ^M93*r #o]7l ^ H^(Bus)l- ^^LsL*] 4-51 

» #7] SSTL *&^4=r ^^.^r ^*J-o] §7|)fo S o] t y 

^ #3^5.* ^7\*]?)5L £tb J7^ ^oj- <gxj. ^e]^]^ q ]o )E] tg-S-^ 

*>7l ^3 og # ^ ^ ^ ^ Al^^^- ^jfl a]tt^( Rambus ) «j- 

^s. uj^o) 7l^H.^ 7 ]. ^7}-5\7\} Z\JL o]sH ^#°] o.^ 

^^1^1 ^-€*Hr «o V ^°l ^l^^Cf. 

#°fl ^ ZLSfl^olcf. 

i 1# % V ^^, #7l ^2fl7]^o|l af= Jl-S)- ^ #*1^, C^^O] ^) 

^ ^ ^ ^€ ^flo} 0^ OlojE-KVin)!- *>oj- 1-0171 o)^V <g 

^#(11), ^€ ^1^3}- ^-g-o] slqq #^ cflolEi(Din)# #^^>7) ^ f^cf 
(12), cflolE^^- <£7l ^ ^7fl5] xl^7ll-(13 ifl*l 16), #71 o]^ 

^ c-HojE-ll-o] 7^Aj|;t( al ^ a4)ol l o]^. ^|. 7 ] <^ ^ 7 flo) 

-§-^7lt-(17 20), #71 ^7flo] om cflolEl(Vin)oll^ #7l oj^ oi^ r-llolEl 
»3 7j-^Al^^( a l tfl^l 34)0]] o}^. ig^^o. = HBl)7l 5J^7l(21), ^ # 

71 5!^7l(21)Sl rt^S] ^ WliH^7l ^t!: HlH7l(22)l- 
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5W ^€4. 

o] ^£ ^^-f-sj] £^S\o) # 7 ] ^#(11)0^ ^ ^ oj^^ 

^7] T^l #7l ^ CflolE-KVin)^ ^T^l <$*$o] T^^sq^ 

*H A oM ^Aijr#(al a4) o. <g^ c-ljolE-H] <3^-g- sjnj oj^ 

^7] Cf^- og^ c-flolEi o} ^ ^ ^^ o] 7 |.-^ ^«o] *L^ € - 

H^E-S #7l #Sfl7)^o]l ^ ^H^, # 7 ] ^]^7l*(13 

*fl*l 16)* oj-§-*H <>l*d <^ ^«>1E1« <g^^ # 7 ] ^^7l#(17 tfl^l 20)# 

<>l-§-*H #7] o]^ 33 iflolEi*, ^ # 7 ] *1<S7)!-(13 ifl*l 16)3 W^^l-oll 

Aj-7] oj^ c-flolEil-ol ^A] Sf(al t,,^ a4) o. ^ojg.*, ^^1^1- 

(al i^xl a4)«fl sl*> cf^ofl # 7 ) 5^7] (21)1- °l-g-*H # 7] 

33 HMeKVinHH Aj-7, 013 33 cflolE-l^ ^A]s #(al xfl^] a4) 

°1] ^tb ^SM", ^ #71 ^^7l#(17 tfl*l 20)3 Bg^^j # 

71 ^^iJll-ofl Sl^- ^-g- S.^ ^l^tbCf. OHI 45f #71 ^flo] cflolE) 
(Vin)Sl -IL^Sf- ^£°1 ^S^, # jg. o] #7] # 3 c^olE^ 
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(Din)7>#7] b]M7)(22)^b\ #^£]7l) ^cf. 

<21> ■ ZL^UJ- ^"71 #2fl7)#o11 4# ^4 ^ ^ ^ofl^^ ^£-g- 

^ ^^H^r, #7]<2f ^ ^-§- ^4^>7l £ l°fl -£Aj£ ^ 

<^ei7fl ^15. M-«g*M ^3 t-flojEi!- *13*Rr ^^-s^ 
(Demultiplexing) 7l^* ^ oicf. 

<22> n)-^ ^o] ol=j7^|- *Kr 7l#^ ^1^, £^5} Jl^S}- SL<£ t} 

71 ^Sfl f-g-*}- §^ ^ Cl^ El #B3j^l 71^* ^-g-*H « CflolE] 

<24> ^-71 71^2] ^*>7l flSM, ^7flS] -g-^H, °J 3 

C-flolE^l- A^ Aj-71 OJ^ C-flolE^ ^7) ^2] X\Q*}& JH^flSl ol ^ 
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! 

cflSfl ^=J£ Jl^Sj- #3*Kr ^€ 5]^, ^ #^#ofl -g- 

o]E^ Jl^S}- ^WJL, -4^51 cflolEU- ^ #§Hj 

<26> Aj-7] ^ ^ Aj-7) ^flcq 01^ c-HojE^ Aj-71 og^ c-flojE^ 

<27> Aj-7] ^ dt^i, J^-g- ±SL + , *H23Hf 

^^S-^-Ei ^-g^Tr #^-» ^7l ^2^#^ ^71 ol # ^ 
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(i 

? 

*S^-Ei *>°H a] sjl^ ^^-1- #^t>4. #71 ^12^^- #^ 

<28> Aj-7] Cf^- 7 )#^ M# ^of ^7] ^ lX \ 

^ ^^Hr^ n ( n ±=. 3*r)«fl ^s}-^!- ^ #^ #3 # 

<29> # 7 | #^ #^ Aj-7] ^ iHM^r ^RV^ 7 ] ^2. ^ 
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; 

Uil o] B| # ^ ^ o] ol « cf| o] E] «q. #7] ^ ^7] A] # o] # c-fl o] E^- i£o> #7] 

%7flS] ol^ C-llolE]^ Jl-^S}. AjHo. cjolEl* 

J&Sft SlS.^, ^71 ^7flfi] cflolE^ Aj-7l o]^ oia c-flolE^ 

^ ^11^^- #^ E^^^e], ^ ^12^1^- E^liElf SB}. #7] 

^TT, #7] 0^ uflo]EiSf 7l^^<y-o 1 l -g-^H, # 7 ] ^s. 

^iS-^-Ei ^71 42^fff a o V 7 ] ol^ 

CflolE-]^- ^7] 7l^^<y. o1 l -g-^H, ^ ^^ S «.E-1 ^ 

- #^^H1 ^slJi, o) = #^^-a]-i-s^-e-i #^£l^ # ^-i-oi ^oHi 
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i 

<33>! o]* h ^ *M »>M«- ^1^1 ^^ 7] 

JZ ^Cf. J^M", M}-rgo} ^Ajo}]^ ajej 7 M ^ gtg^ - olo D j ( 

^ 0 1"3HH ^*Rr ^Al^]^ ^5]^ 3 JLJL S)Hs]o^a^ 

<34> £3^^ M^ofl 4^ j± € 7fl ^o] l-^o]cf. 

<35> £ 3^. ^7) £ ^ofl tcj-s j7-^ 4^ o j a^ (31)) # ^ 

#(32), ^1^71(33), #^7l(34), ^^7](35), * ti]i7 7 l(36)!- 

om c-11o]EKVin(n))l-^>#^lcf. aj. 7 ) *j <£ 7 ) ( 33 )^ Aj- 7 ] ^fl^ <^ 3)0^ 
(Vin(n))# -7]( T ) n>^- ^A]^ ol^ og^ t-flolEi# ^j-JI, # 7 J -^ 7 j 

(34)fe^7l ol^ oj^ ^olEi^^l ^1^7)(33)^ #^^^^-7] o)£ ol^ 
C-flolE^ ^Aj^Cx)^ ^Ajjrofl ^.^Cf. -8-71 3>g 

7](35)^ ^-71 ^^13L( X )^ ^tb ^« ^]7l#7l Aj- 7 ] ^ 7 flo] ^gj 

^l°]E-)(Vin(ii))^l^ ^71 Aj-7] ^^71(34)2] ^cf. SE^ 

7] ^tf HlJE7](36)^ -S-71 3^71(35)^ fr^SH-fc^S] H]H*H ^Sf. 

^*fl^ cilo]E]l- ^sj-jl ^ ^)o)EKDin)» ^?Vcf. #7) #3 

*n°iEKDin)^ ^-7i #^^-(32)1- ^-n #3^4. 
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<37> E4^E 3 oil £ a) £ £ ^oi] tr^ ji-s). ^ 

<38> ^o) ^A]ir(ip) 7} . ^^o] - fl ^ ^ t^^l- #gfl ^s,^ 

<a^^(3i)^ 73 °., # 7 ] og^^ # ^ <sms\^ °^ no] 

^(Vin(n))<^l^.ol^ oi^ c-11olEi(Vin(n-l))^ ^^^:(x)7f Ifsjo] oicf. ^ 
*>^ 7 j T-^^l o]£ og^ t\)o]B\7} Vin(n-l)^ ^7lVin(n-l)S] <^^o] 2 T 

■M c-fl^lE^ ^ # 7 J ^^o] og^ ci)o]Ei(Vin(n)Hl u]x)?\} ^ 

# <^ ^olEi(Vin(n-l))^ ^^5L(x)^l <3^* ^l^^H d >4#^l ^3 

cflolE], ^ ^ 7l ^ 7fl o^ oga c-i]olEi(Vin(n))^ ^^o] 7 B^H 

^«.o] ^-oiuf. 
<39> HZ\IL3. ^7} £ g-tgofl a)-- ^H^ fef *l£7l(33)!- o] 

^7] o)^ cflo]BKVin(n))l- ojo] ^ 7 1( T ) x)<£a)^ o]^ 

^M^* -f, ^"7] ^7] (34)* oj-g-^H ^"71 oj^ ^ ^o]^ ^ x] 

^71(33)^ #^A]SS>}- o]£ c-flojE^ ^A]^( X)1 . ^ H # 7 ] ^ 

^ISofl <i]$ ^ttt}. tf^-ofl # 7 ) ^^7l(35 r )» °]-g-*H # 7 ] ^flo] 

3 t-ilolEKVin(n))cHH ^ ^-7] -^71(34)2] f^Jil- * _o j-*] 

A J"7l ^Ml^JKxH ^T^t}. old] 4^ Aj- 7 ] ^jjo} oj^ cjo] ^ 

(Vin(n))^ £^ ^^-o] ^5}cJ-. 
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^ ^]» T-H-^CK ^H)^ IP^ ^>7] ^Sj-^ tfl^o] *fl^ o. ^ 

7l ^2] Al^l- M-Ej-Lfljl, Vin^ A oM <0^(IP)7> #7] ^S)-^ cfl<*o] 

*1» **fl CflolE^l- ^^4. 

51 6-^ 51 3*11 5L*1€ Jl^sf ^ #*l<3l 7 fl^# oj-g-*]- ^ofl ^ u>£ 

*fl *^-£°]4. #7l C]^ ^ ^ ^e)^- 

£ 6-8: ^S^, Aj- 7 ] «vxgo]i 4-E- MKE31 #3 ^71(61) 

4, #3 =sHttU62)4, #3 ^J7l(63)4, 4^7](64), ^ vfl«- § 

A j-7l #3 ^7l(61)fe, fflolEi #7] ti_K£*ll ^<>1H o| 

7>s)^ ^jlAl^Efl #^(cik_out)^- ^7] *)UX|^ #^(Clk_out)^ ^s)-^ 
3 n(n^ ^^)yfl ^Hr» ^ #3 #3(0clk)# ^tb4. ^7} J=s|-o]wi 

(Dout)# -S-7] #3 #3(0clkHl ^7lA]^ <y#^ ^(In/Out)!- -f-*fl 

^"71 4^ ^7l(63)fe, tflojE-l ^. 7 | <2}j=Lo|] 
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*] °J7>S]^ A2A^ #^(Clk_in)^r ^A^A ^A A2A^*% 
(Clk_in)3 ^sHr^- %^\^ ^ 45°*? ^^fl- ^^ 7) | 

3 4« #31-(01 A A G>A,/<Dl ^A /<Z>4)^- y s v ^tl:4. 5. 6^1^ 87^ ^ # 
^lr°l £433*r ^^7]- oicf. ^-71 4^71(64)^, #7j ^ 

«(<Z>1 <P4, /<P1 ifl*] /<Z>4)^1 -g-^H, -S-7] <g#3 #*Rln/Out)-I- -g-afl «3 

^1 #7l Ji^sf ^7l(64)^ 2l5-(64a)2f ^E]^gi^(6 4b )§ ^ 
*M ^€4. #7l ^ 5]S(64a)^, 87fl«] ^#5^(01 ifl*l <Z>4, /<Z5 1 
Lflx] /0 4)d\) -g-^H, A o v 7l ^f(ln/Out)l- f-sfl <y3.=)*r >8-7l cflol 

E i# ^15- A cM <g ^ EflolEj^ ^71 Al^>s- ^ 8 7flSl oj^ Cj ^ 

^^oj #^*Vcf. ££^^71 ^E]#B3]^(64b)^, #7] ^€-§}-I;(01 
Lfl^] (Z>4, /<Z> 1 ifl*l /04H1 ^A ^ S)S.(64a)^ 87flS| c-IMe] 

» ^e^^sM £*>3£-5. #^^tf. #7l ^El#elj^(64b)^ #3 

(Din)^r ^7] tfl^-S #^th 

Stb^-71 ifl^ #3 ^^71(65)^, #7] ^ #31"(01 <Z>4,/01 ifl 
*1 /04)# S>4# «>o> o]^ ^sj.^ n(n - ^^)afl ^44^1- §s} 

tb^ #7j #^ ^71(61), ^"71 ^ ^7) (63), ^ ^71 

39-16 
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#3 ^M(65)fe, -f-^ 5)^7} (Phase Locked Loop) 
<*8> • £7^£ 6°ti ^ ^1 -g-s^olcK 

< 49 > £ 7^- #7j ^W^n^ai)^ 87fl^ ^ 

S.*(73a 73h)^§- ^l^cf. 
<50> # 7 j ^^-§^(71)^, ^7} 87fl5] 4€#^-&(01 ifl*1 04, /01 ^} I 

04H -§-^H;^7] <£#^ ^}(In/Out)»^ ^£]tt <9 3 dlolEKVin)!- 

AiS. ^"71 tflolE](Vin)^ ^71 *>^<2] Al^l- ^i^flo] 3) oj B\ ( Vin 1 

Vin8)S ^^El#=fl^*>cf. c]^^^sfl^(7i)^ ; Aj- 7 ) oja c-flolE^(Vin) 
^-^"71 t^E^a}^ z*<im tiHEHVinl Vin8) *>°H 27^2] 

<&3.^ e^^i^eii- ^wi^>ji o_s. i67fl^ ^^^i <aa:^ ^^l^&i-i-m 

T16)# JE^^ 

<5i> Aj- 7l rj^ ^ s]s.#(73a 73h)^, ^"71 87fl^ cflolEKVinl 
vfl*l Vin8)^ c-flolEKVin(n))^- o]o] ^^7H# o]^o] c£^ t ^o]B\ 

(Vin(n-D)l- *±o} ig^cq dlolE^(Vin(n))^ JL^s\- ^Q*}J1 

, tfl-g-sq^ #^o]l -g-^H ^ HHeUO+.O-)^ 

#3 W. ^m^l Aj- 7 ) cf^ ^ SlS(73a)^ ; ^7] d]olEl(Vin2)l- 

cflo]El(Vin(n))5.^ ^^"71 ^ HMEKVinD* °}& < $^ 
(Vin(n-l))^ i£o|. #7] *\}o]B\(Vm2)£\ ^4^^-* ^-^Ji, 

^3 ^M^f- ^ #3(/cZ>4H -§-#^1-^ #3 dMEi( a ,/a)5. 

*\ #^ ^71 #3 ^ s)S#(73b i-fl*l 73h)£ ^-7] #3 4^ 

(73a)^ ^4 i§-<Uf>U} &^&tt. 
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<- 52 > ^tg^ f # 7 ] <y # ^ ^f(ln/Out)l- ^ i^s] dj|^ c -|) 

- lGb/s(Giga bit per second)^ <g^ cflo]^ (Vin)7> ^^s)^ #7l 87fl^ 4§j- 
^ 3\^(73a ^*1 73h)ol #7l oga c-flo^CVin)^ ^7l, ^ InsCNano Second) 
n>#3 a1^1-#^ 87fl^ 125Mhz^ <Z>4,/01 MH/04H 

o^8fl £*>a} o. s ^^-E)^ zJ-Zj-iS] # a cflojE^ #3^.4. ns^ZL #7] ^ 
3sL«(73a ifl^l 73h)3 #^ c«°li=m(a,/a *fl*l h,/h)£r £ 6^1 5La1£ # 7 ] ^ 
.■M*U64b)l- -f-sfl lGb/s^ AlcHE]<g dH^s. #^€4. 
<53> JE 8-^ IE 7°fl cf^ ^ 3^ ^ |) S£ o|4. 

<54> £ 8* #3^^, #7l ifcfl ^ # 7 ] 33 c-flolEi(Vin(n))2f 

#7l o]*| c-ilo]Bl(Vin(n-l))» «>o]- # 7 ] ^ 7 fl^ or^j cjME]<3] ^ 

*«*Kr 4^€(81)^-, tfl-§-3fe*€ #3(<Z> HI -g-^H #7] 
•4^€(81)^1 l^^CVo- Vo+)* *1#<5}ji #^ ^o]e)( 0 - o+)» 

#3*Rr efl^l 3-3.(83)1- ^lt^. 
c55> ^7) *-«*(81)£, ±St_±(m5), iL#-§- ^ i^(m6), afll^^ 

^ s\^(81a), s)S(81b), *fll#^- #3 J= #*)^i=Km7), ^ ^2^-^. 

:56> #71 ^ iii(m5)fe, ^^(VDDH °}7}3ji 7flojE6|| ^ 

^^J:(Vb)7> °17}51J1 ^eflolol # 7] ^u^s^ 3l.^(8la)oll s]5L^ 
- ^l^ E i^ ^€4. 5£tb #71 j£#-g- ^ ±.SL^(m6)^, i^iofl ^^J- 
(VDDH °]7rSlJl TflolEojl AJ.7] ^olA]^(Vb)7l- <y7}5)ZL J= 3]<>1°1 #7] *fl2*l 
fH§^ 33.(81bH ^^fe sjs.^ M^^liElS. ^^Cf. #7l 
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• S-^ -M*)-uI f #7. xfe £ 3 ^ £ o]^ oi^ c-flclBKVin(n-l))^ # 

<57> #7l 41^^ S)S.(81a)^, #7] ^fla] <gaj c-11o|EKVin(n))fil- 7l^^ 

^CVrefHl -g-^H, #7l ^ ^^(m5)^Ei ^S)^- #fKl)» ^*Vcf. 
#7l xll^fHg^- s)S(81a)^ ( 4i^7]- #7l ^ 4i_2_i(m5H 3^r=) _n t\}o) 
eci) aj. 7 ] og^ cflolB](vin(n))7> <d7>£]^ Hefl^'o] #7l Xll*i# j= 

^]^Ei(m7Hl &\5L±l B.^)^B\( m i)s^ t dn±^7}^-7) ^ iii 

(m5Hl TlMEofl j$ 7 ] 7l^^<a-(Vref)o] ^]7>s|^ =sfl<yo] ^] 2 ^ 

-n- #3 ^€^l^( m 8)o]l ^^5]^ ^s.^ — ^3 ^] — E"| ( m 2 ) ip" ^^cf. 

<58> #7l X^-ff-^f 3j3.(81b)*r, #71 ol^ c-ilolEKVinCn-l))^ 

#71 ^^(VrefHl -§-^H, #7l j£#-g- ^ 4i^^(m6)^Bl ^#sqfe # 
^-(xl)» f^th=f. #7l Xl2*lfrf^ 3S.(81bKr, i^i7l- #71 j±#-§- ^ 
-2-i(m6Hl >flolE6fl aj-7] o]^ c-flolBl(vin(n-l))7l- *]7]-sH j= 

«H*H #7l *l]22Mf-#^ M$*l^Ei(m8H sjii E?!^l^Ei( m 4)2f, 

^^7} #71 .£#-§- ^ i_£i(m6Hl ^^SlJI TlMEoil # 7 ] 7l^^o J - (Vref) 
°1 ^7} XU*_-Pf- #^ M^^liBl(m7)^ 3 3] Si 

<59> #7l XI l^ff- %n ^^}^B\( m 7)^, 7l}o}^7} #7l XU#^# 
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4 7flolE 7 > # 7 1 *fl2*lff-f-3- sl^(81b)^ #7l x\S.^ ^&x]+B\( m 3)2) = BflO] 
°fl ^-f- 4i^.i7> ^KVSS)^ ^!£± M^^l^Eil- Ifsf^ ^l#£ 

i=k #?1 ^ll^fr #^ S^^liEl(m7fe #7] e ^^i^E-]( m i)^ ^eflo] 

ofl * =.^r #7l 3].E.i E «a*l^EKm4)£) = 3ll°]ofl * A>o]o] ^ 

#7l ^I2^if- #3 e^aek^)^ ^efloiui)- 7flolE 7 > #7l 
s]S(81a)^ #7l ^ ^i^Ei(m2)^ ^ell^loll ^# 

4 7flolH7l-^-7l ^12^1^-^^ S]^(81b)^ #7l 3]£A E^]> 1 Bl( m 4)Sl = 5)1 °] 

4. #7l *\}2*\.^n- #^ E^7]iEj(m8)^, #7l ^.E.^ S^]^E-l(m2)2] ^efl<y 

oil *5i=. ^^-4 #7l S]£A E ^^ iE ^( m3 )^ ceflo]^] * ^ Afojo] ^ 

#7l Bfl^lS]S(83)^, #7l tfl-g-£]^- l^Q WmOM #7] 

^ f^^CVo-, Vo+)-i- Tflol^^ m^^^-(83a), #7) 
(83am *sfl #7l ^-t^ f^(Vo-, Vo+)^r ^Sj-JI ^ #£}^ ^isfl 

*l(83b), #71 ^ ^sj(z<z>)ofl -g-#*M #71 ^llHfl^(83b)5l #^ 

* ?lM^Rr ^12^^^-(83c), #71 ^12^^^-(83c)# ^§-*fl #7l afll 

31*13 #3 * ^^VJl *1#*H #71 ^lolEiC.o-, 0+)» i^fe ^I2sfl 
*l(83d), #71 *fl2^^(83c)2l #3 -g-^A^l^ -g-^-g- e ^ 

#7l 7fli^^|^Y(83a)^ teiE i2 }7|iElt( m 9 > mlO)i 3.#SH ^ 
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£U, #7) ^l^l(83b)Tr <&5L^ E^xj^EilrCmii ifl*) m i 4 )# itfsH ^ 
• ^€4. ^71 ^2^^j^(83c)^ i= ^I^t-(ml5,ml6)* JSL^H 7 

#7l *l]22fl*](83d)Tr s\5L*i M^^iEH-( m i8,ml9)l- S#*H 

4. 

<63> £. 8* A <M ^ -f-aj-g- cf-g-sf ^-cf. ^ 0 v 

71 7]^^^-(Vref)ol 01:J= (Volt)4 7H^}- 1 3 >#7) *ll2*I-ff #^ M^H^E-KmS) 
<q _B3l°]ofl Jie^ 3HKid8)-b 4^§- *r*H 15. M£4. 

<64> [^ai u 

Id8 = gm2.Vin(n) - gm4.Vin(n-l) 

(Transconductance)# 44^^1 -#7] gm4-gr ^7} z\3-+l M^fl^l^Bl ( m 4)^ e 
44^4. =1^} ^7] gm44 3-7]7> x .gm2£) 37l^ ^31 

<66> [^^i 2] 

Id8 = gm2{Vin(n) - x.Vin(n-l)} 

<67> <^7H>H ^-71 X ^ ^7) t-Ho)E-KVin(n-l))^ ^^1J:4 . 

3. 711-^^ 

<68> ^-7) ^*]]°] c-flolBKVin(n))^^ ^-71 o}£ °m Z\]o)B\ 

(Vin(n-l))^ x«H &ofl ti]^]^ ^i^-7> av 7 | ^] 2 ^s. ^ e^u^e] 

(m8W * =711 £4- ^€3] #7] ^ ^ Sj^r ^ ^ ^Efl^ ^5)o] ol 
— — -S- A <M afll^-ff- I^]^( m 7)o)]^ ^- 7 | ^12^^- E^T-j^ 
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(m8)3 »^o) avcflolji 3_7) 7 } ^7} Jis^l ^tf. ^ >S-7l ^li^ 

• Vo-4 Vo+7> q-Ej-i+X) ^t}. # 7 | #^^^(Vo- ( 

Vo+)£- ^^^l ^J-s\c] ojo.°S #7l Hfl*l3lsL(83Hl ^Sfl CMOS ^l^S 

#^ , 0+)7> 3^ 



<69> 



<70> 



<71> 



£ 10-§- ^SS^, #71 ^E^^H^, #^(Din)2l- #7l. Z}- rf^ ^ J^o] 
#^ 3M3(a tfl*] h) *]-°H z}-z}- 27fl^ ^l^^E)^ ^$\% <?flS.^ I^jj 

^iiHl-mO ifl^l T35)^h #7] #^(Din)£) ^iL#^ (/Din)^ #7l zj- ^ 4^ 



A slS^ dH£i(/a ifl*l /h) A>o]ofl 27fl^ ^t^sl^r 167fl^] 



oflS.^ S^^l^Eil-(T36 ifl*l T51), ^s^M sja.^ e ^^]> 1 e^(P1 > P2)S 3. 



<72> 



<73> 



^l-uiA-m, #7] ^ #3#(<Z>1 vfl^] 04,/<Z>l ifl^l /<Z>4W -§- # 
*H, #71 #^ c-flolE-Ka ifl*l h) ^ #i#^ HM^C/a ifl*l /h)# ^El^ai^i^ 
^ ^#71 #3 (Din) £ #^#^(/Din)^.^i *>M-*! # 

71 #3 (Din) ^ #i#^(/Din)^- #7l «V;£*tf #*]Afl-fS. 

£ JE 6^1 -g. i^ofl rcfs ;£*]o} j^-g. zjf^l fl^ S.^^ 

SJ^.-E°1 tj-. 
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£ 11# ^S^, i5}i+9] ^<£S#^#*l(lil)sl-327l|S] ^§-(112 
M!*l lln)o] cl]o]E^i(DATA)fifl-^tt1^(CLK)o)l <£%s)o] ojJL oJ-e-o. ^ 6 
oil «g*3 Jf** S^*Vtf. J2.°^a1 ^ ojxj. ^e]^1(lll)7> # 

(DATA)* -f-sfl ^7} ^^#(112 ^*1 lln)# °H *>*1^H1 3*lSRr 

^(lln)ol £\}o)e\^ ^}^o}^ ^.c^ o^HH Aj- 7 ] 

* 4PF^ ^aJWHiSl- 5nH^ <?l*€i» ^}sL 2S%^*}%51 
(R0)-& 50.05. 7>^^uf. Z0 ^ Zl£ #7l cflolE-]^i(DATA)2l- #sjtH^ 
(CLK)^ ^ ^o}^ M-Efvflc}-. 

0.35um CMOS ^ s^e}-^ e^ o]-g-^o^ M. ^o\] uy^ 
^1 ^1* ^^l^rfc^ £ n oi] ^A}5± s\s.^d\] rc}-ej- ^^H^. £ 12A^ 

#7"1 ^ 21^1(111)71- lGb/s^l ^)o]El ^4=^=5. s£ 7 ] ^o]E^,±; 

(DATA)* c-flojE-11- nfl aj. 7 | c-flolEitH^(DATA) cflo] E ^ 3Zf^ 

£1- 14^J1, £ 12B^ ^-7] ^(llnHH ^3Zfo| sj-tgsr-g. UfEfHtiCf. 

£ 12A# %l-S*>^ 3l°lEitt]i(DATA) #3 3] o] E ^ fe- ^7} cl]o]E^i 
(DATA) ^4 ^-g-o) ^ m. + oi JI> £ 12B# ^ 

-H^4^£°l ^1^*1 #7j r^UlnHH ^^-§1 ^£ 3^-1-^ 

^ ^-o] «^o]) uf.g. 4^71^, ^7fl2l Ja-^e^ofl 

-f-sfl <^5lfe SJ^ cflolEll- A^aJ-7] 013 cflolE^ -71 
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£ Z^ofl tfltsfl C-flojEi ^-g-^ Cf-g-c^l, ^ 7l] 

€■ ^4 ^^HH^r, c-flolBl ^^ £7 f #7f£H ^ 3 31 °1 ^ 3] ^7)7} 

^^g. ^-^s>7] ^sfl f^-^ *1 ?H ^€ *r $14. ^jel 

^ £K£*fl ^^ £ oflA^ ^S}-^ ^ 

*M ^4 Jl^ DllolEi ^Sg^ ^ 01^ ^o] 0114. 
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1] 

3 ^H1*M #s?«Hr ^7l» ^wi^ ^ °- 

2] 

# ^K 1 ^ «V&*1] ^1. 
[3^3] 
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#?i -§-#«H f #71 °m no]B\M. #7i <im ^0)33 ^ 

71 Al^» ^7fl^ ^ CflolElS ul^El^Bfl^l^JL, #71 9) 

Cl^El^Ul^ CHlolE^ zl-Zl-o)! Cflsfl £Aj£ JL^sJ- 4^ #3*1- 

^ 51^.; ^ 

#71 ^ #Sj*°ll -§-#3H, Aj. 7l 3^0} 4^7fl5l #a CflolE-ll- ^E] 

l-^^H #3*Hr ^Hisau^ ^.«i^ ^ s^o.^. 

aVE*ll #*1. 
5] 

^H^ofl <a°H, #71 ^ 3js*r, 

#7l ^^#31-^1 -g-^Sj-oJ #7l °m C-flojEil- A-^ ^71 ^71 ^#51 Al^> 

#7l ^7flS] C-flojE^ Cl^El^al^^ C1^E)#H3,U-1; ^ 

^#71 4^7fl2l ^ C-flolEl# ^flo} C-flolElfif Aj-71 &^7]a)Q; 

°m C-flolEll- igo} C-flolEl^ £Ajs} 

*)l5^°ll $W^ f Aj. 7 ] ^ SLQ 2) S - > 

#71 ^fl^l Aj-7] Ojaj C-ll-olE-11- ^Cl-#7l ^fl^l ^ 

c-HojE^o] ji^s}- ^ 
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#71 #3 m°ltH» ^il^it ^«]^ 3* ^ #*j. 

^#*Rr *fll€^§^ sis; 
S^f-El ^*Rr ^12^W^- SIS; 

#71 ^11^^ SlS^l ^ #^^7ffif ^-71 ^12^1W^ S]S^1 ^ # 

*l^f# #3*Rr aillsHI- #^ — ^sH -^1 — E-i ; ^ 

#7l ^ll^W^ 5] SSI #^^>2l- ^"71 ^2^^i 5jS5l Ef^ # 

3#*H1 ^^Jl, °1 #^^fl-S^-Ei f^TT ^S-o} ^olofl Ul^^> 

31 #*]. 

_ If- 

^1)6^1 Sl^H, ^1-71 sfl^lslsfe, 
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A3*; 

#7l *Hl^n iJ f» -f-^fl #7l #^ ^*>JL *i#*Hr 

^liefl^l; 

#7} ^ tiV^ #^oH -g-^H #71 ^llBfl^l^ ^%^r TlM^Rr 

#71 2ll2i$Ri^-l- #7Miefl*lal #^-g- ^^ji 

#71 #1? ^M^t- #^Rr ^l2Hfl^l» ^«l*Kr ^ ^ ,£5:^ # 

[^^J-9] 

4^7flSl ^^#^l;ofl -g-^H, C-flolB-11- A-^JL #71 <3 ^ ^0^^ ^ 

7 | u]-^ Al^l-1- ^ 7 1]^ CIS cflolElS rl^El#aj^^>Jl, #71 ^Hr7fl£] 

^ ^% 3\sL; ^ 

#71 4€ Ml^l -g-#*M, #71 2^ ^7fl £1 #^ C-flojBll- IE] 

JH^S}- 4^71. 
[3^8" 10] 

*fl9*<Hl 5U°H. #7l 4^ 
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ufl ol &\ 1- ^7j]°] ol^ ol Ei 9] £^5} j7^^.^«.^. 

PS ^11] 

Si^H, -8-71 ^ 5]^^, 
^•7] ^7fl^ O]^ ^)o) E ^^-7l HM^l" ^>.^7l ^7fl£] °m C-fl 

-2^4 A 3£-§- 4€^Rr ^ 

^-71 tfl-g-S]^ ^Sjofl -g-#*M ^"71 #3j-g- 7-1^>Jl ##^H 

71. 

[3^*8- 12] 

*)lll^°fl 5a<H>H. ^-7] 
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3. ^3 ^3tt #^-» ^*Rr ^12^W^- 

n&xM ^# ^3^, °1 ¥ f^^m^E-i #§*3^ #^#3 *1-°H1 a]3ji§f 

^•^71. 
[^?tl3] 

^7] ^-§-3^r 4€ #sH -§-^H ^71 ^-^^3 #^ TlWgSHr ^11^ 

^71 ^11^3^1 f-sfl Aj. 7 ] ^^3 f^.g- §#^>J1 xRHjHr 

^liefl^l; 

^-71 ^ #^3 tij^l #«M -g-#*H ^71 ^Il2fl^l3 #^-1- 7)MfJ«Hr 

^-71 ^2^3^^-* ^7] ^)isfl^l3 #3-§- 

A cM #^ 3]o]Eil- ^I2efl^l# ^3*Kr ^-^^.5. 4€ 

71. 
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14] 

15] 

i^^7> ^-71 i^^iofl ^5] JO. Til o]^; el] ^oM ^*1)S] ^ i-fl o] E^ 7> 

°]7l-£M ^-31^°] ^]l*iff- #3 E^^iEjoll ^^51^ ^1131 Si 5.«i 
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±SL^7\ #7} i^ofl Q^IL 7)}o]JZ6\) ^7) 7}^$_<£o) <&7}S\u\ H 

ell^oi ^y) #3 ^31*l^eH *\)23\5L^ E. ^ «]<!>}- 

~ ^<L£. *ti= £3 slS.. 
16] 

±SL±.7\ -#7] JSL^-g- ^ 4i^oll %^5\JL 7]}o]^o\] ^7) 0} £ oj e3 ^o] 

±3.^7} ^7) Ji^-g- ^ ^SlJl TflojEofl Aj- 7l 7l^^^o] o] 

7}5H = 3|<?H ^"71 *fll*iff- #^ H^^liEiofl ^£]^ 4.2^2.^1 H^^E] 
# ^til^Rr 3* ^8 £.5. ^ #3 ^ 2)5-. 
17] 

^114^1 ^71 afll^f- #3 E^^j^E^, 

f^O S ^ ^ 
[3^8" 18] 

^ 5\3.°] Ef^ #33:*H ^ ^#S)jI ^iLi7> °2S-i E ^^^E-lo] 
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m^SLS. is}^ #3 ^ 
19] 

#^#^r *i#*l-JL f^-*H #3«Hr 2ll^ls|St ^ti]^ ^ ^^105. 
^ slS. 
20] 

^7] ^11 ^^^1^-1- #«fl xjTg-g Aj-7] Till ^ ^2*1^ #"3 E^flxl^Ei^ # 

#^>Jl *i#*Rr ^liefl^l; 
^112^^^-; ^ 

A ^7l #^ *\]°]B\9 #3«Hr ^]2Hfl^]l- ^ti]^ ^ f^lO^ ^ ^ s, 
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[5= 6] 



61 
I 

(Xn PLL) 



-62 



8, 



8 



A1 



(PLL) 



100 



Dout 



-64 



Din 



! ^64b 



(Xn PLL) 



Pclk 



1^65 
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IS. 7] 



vw 




01 01 
TW- T2 



02 02 



7 r-i__ / r-L^, Vi 



04 04 



T7 



T8 



01 01 



' T^^i- Vins 



T9 T10 



02 02 



■7 r_l 7^ M - ' Vin6 



T11 T12 



03 03 



-Z -1 7 J ~ ] -^Vm7 




T15 T16 



71 



73o 
_i_ 



Vin(n-l) 



o+ 



Vin(n) 0- 



/in2 



73b 
_L_ 



0i 



Vin(n-I) 0 0+ 

Vin(n) o- 



Vin3 



73c 
( 



02 



^ Vin(n-1) B 0+ 



.-Jvinfn) 0- 



Vin4 



73d 

_L_ 



03 



Vin(n-1) 0 0+ 

Vin(n) e " 0- 



73e 



04 



Vin(n-1) " 0+ 

Vin(n) ^ 1 0- 



73f 
_L_ 



01 
+ 



Vin(n-1) 0 0+ 

Vin(n) ^ 0- 



73g 
f 



Vin(n-I) 



02 



Vin(n) **'** 2 ' S o- 



Vina 



73h 
_L_ 



03 



J Vin(n-I) * 0+ 

Vln(n) o- 



•a 



■c 



•e 



-g 



■h 
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[51 8] 

r ? r t 



VDD 
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[51 101 

3 § £1 3 
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[51 11] 



111 

_[_ 

CPU 



112 

_L_ 

DRAM 



DATA 



n zo M Tzn^ f) zi >fo) zi ) 

CLK N 




3.0 

2.50 
2.0 
1.50 
1.0 
500.0M 
0 



2.620U 
2.610U 



_i_ 



11n 
( 

DRAM 



VDD 
RO^ ^RO 



o zi ) mm- (r) zo > j 



t) zi ) i-fyzT MT^o" 




2.640U 2.660U 
TIME(LIN) 



2.680U 2.70U 
2.70U 




2.620U 
2.610U 



2.640U 2.660U 
TIME!(LIN) 



2.680U 2.70U 
2.70U 
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